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Solar Thermal in Southeast Asia: Potential, Barriers and Action Plans For 
the Industry

ASEAN’s energy consumption is expected to double over the next two decades. This remarkable growth requires the region to have a
sustainable, reliable and economical energy supply. In advancing cooperation towards energy security, a new plan -The ASEAN Plan of Action
for Energy Cooperation (APAEC) 2016-2020 has recently been introduced, where renewable energy (RE) is one of the key elements. Under
this initiative, ASEAN has set a new target of 23% RE in the regional fuel mix by 2025. ASEAN nations have great potential to implement solar
thermal energy for industrial processes because they receive substantial sunlight throughout the year, and because many industrial energy
needs are for low and medium temperature heating, which can be met by commercially available solar collectors. In this poster I first present
a case study on solar thermal energy in Malaysia, based on my work as an ASEAN-U.S. S&T Fellow working in the Renewable Energy Research
Center, SIRIM Malaysia. In the context of Malaysia I present the potential of solar thermal energy for industrial applications, overview
institutional, technical, market, and financial barriers slowing implementation of solar thermal and discuss potential action plans for policy,
support program and capacity building. Second, I present solar thermal potential for other selected ASEAN nations and discuss the broader
regional relevance of the Malaysia analysis. Finally, I discuss the importance of regional networks in helping to advance regional cooperation
and accelerate progress towards regional goals. Specifically I discuss how participation in the ASEAN-U.S. S&T Fellows network has been
helpful to my own work, and additionally discuss a new initiative by Fellows from four ASEAN Member States to establish a ‘Network of
ASEAN Energy Consulting Experts (NAECE)’, to share best practices, lesson learn and provide consultation on energy issues within the ASEAN.

ABSTRACT

SOLAR THERMAL IN MALAYSIAASEAN RENEWABLE ENERGY TARGET

ASEAN: 23% RE In The Regional Fuel Mix By 2025

Indonesia: Increase “new and 
RE” in primary energy

supply to 23% by 2025 and 
31% by 2050

Malaysia: Increase capacity of 
RE to 2 080 MW by 2020 and

4 000 MW by 2030.

Philippines: Triple the 
installed capacity of RE 

power generation to
15GW by 2030. 

Brunei: Achieve 10% of 
electricity generation from RE 

by 2035 

Thailand: RE to reach 20% of 
power generation by 2036

Vietnam: Increase the share 
of RE in electricity generation 

to 4.5% by 2020 and 6% by 
2030.

SOLAR THERMAL POTENTIAL IN ASEAN 

NETWORK OF ASEAN ENERGY CONSULTING EXPERTS (NAECE)

Activities:
- Workshop (orientation – May 2015, Jakarta 

and Key achievement – Nov 2015, Laos)
- Meeting and discussion
- Develop a concept note 
- Get consultation from USAID
- Presented the idea to Executive Director of 

ASEAN Center for Energy (ACE) – 5-6 April 2016 
during  ISES 2016, Kuala Lumpur

Objectives:
1) To promote and enhance scientific capacity 

of ASEAN researchers on energy issues
2) To encourage ASEAN researcher to 

support/provide consulting on energy 
issues in their home country and in ASEAN 
member states

3) To create an information sharing platform 
for energy issues pertinent to ASEAN 
context under the ASEAN Center for Energy 
(ACE)

1. Industrials sector covers significant percentage of
total energy consumption; 26.2% in 2013 [1]. In
an industry, 67% of this total energy from fossil
fuel is usually used for heating.

2. Industrial energy demand in Malaysia are from
chemical, followed by food, beverages and
tobacco. These energy demand involves low and
medium heating temperature that are ideal for
commercially available collectors

3. Malaysia naturally has abundant sunshine with
average daily solar irradiations from 3.73kWh/m2

to 5.11kWh/m2

4. If 5% of the industrial heat for temperatures
below 100oC are supplied using solar thermal; a
1,577 GWh amount of energy from fuel could be
avoided, which translates into 394,358 tonnes
CO2 emission reduction from fuel oil. This
equivalent to 1.8 MWth (405,718 m2) solar
thermal installed capacity.

Barriers for Implementation

Action Plans
Solar Heat Potential for Industrials Sector
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Potential Impact of Solar Thermal For Malaysia’s Industries

Parameters Value Assumptions

Total energy for heating in industrial 

sector in 2013
105,162,182 MWh 1 ktoe = 11,630 MWh

30% uses heating energy less than 

100oC
31,548,654 MWh

30% of industrial sector uses process heat < 

100oC

Every 5% conversion to solar thermal 1,577,433 MWh 5% heating energy from solar thermal

Reduction of CO2 emission 394,358 ton CO2 1 kWh = 0.25 kgCO2 Emission - Oil

Annual expected energy generation 

from 4.5kW/m2 solar thermal system
3.89 MWh/m2

Industrial practice based on 4 hours daily 

sun radiation for 270 days a year at 4.5 

kW/m2 annual and 80% efficiency

Total area collector 405,718 m2

Installed capacity of solar thermal 1,826 MWhth
1 m2 = 4.5 kW solar thermal installed 

capacity

SOLAR THERMAL STATUS IN ASEAN COUNTRIES

- Annual global horizontal irradiance ranging from 1 200 to 1 800 
kWh/m2

- Cambodia, Indonesia, Malaysia, Thailand and south Viet Nam have 
strong potential for solar development

- Industrial sector covers 37% of final energy demand; cement and 
chemicals are the largest [3]

Indonesia: In 2012, 40,000m2 installed capacity with 150,000 no of 
installation. Mainly used for solar stove, water pumping, drying 

equipment for agricultural product and water heaters 

Thailand: In 2013, 4.5 ktoe of heat generated from solar. Mainly 
used for hot water in hospital and hotel and drying. investment 
grant  biogas, municipal solid waste (MSW) and solar thermal 

Philippines: Solar water heaters mainly in hotels, high end 
condominium and hospitals. Solar drying is for ceramic, fish and fruit 

drying. REFERENCES
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